Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2003-077513 
(43)Date of publication of application : 14.03.2003 



(51)Int.CI. H01H 8/04 



(21 Application number : 2001-268550 (71 Applicant : NISSAN MOTOR CO LTD 

(22)Date of filing: 05.09.2001 (72)Inventor : YAJIMA KENTARO 



(54) FUEL REFORMING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a stopping method for a 
reforming system to avoid hydrogen embrittlement of a 
hydrogen separating membrane under a low temperature. 
SOLUTION: In this fuel cell reforming system, a fuel cell 7 to 
generate power by using hydrogen and oxygen, a reformer 1 2 to 
generate reformed gas containing hydrogen, and a hydrogen 
separator 8 having a hydrogen separating membrane 27 to A 
transmit only hydrogen in the reformed gas generated by the u 
reformer 12 to a transmitting side 10 from the reformed gas -ck* 
side 9 are provided, and hydrogen on the transmitting side 10 of 
the hydrogen separator 8 is supplied to the fuel cell 7. When 
stopping the fuel reforming system, generation of the reformed 
gas is stopped after partial pressures of hydrogen on the 
reformed gas side 9 and the transmitting side 10 of the 
hydrogen separator are equalized. As one method to equalize 
the partial pressures of hydrogen, a valve 19 on a pressure 
adjusting line 5 to link the reformed gas side 9 to the 
transmitting side 10 when the system is stopped is opened. 
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damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell which generates electricity using hydrogen and oxygen, and the reforming machine 
which generates the reformed gas containing hydrogen, The hydrogen eliminator which has the hydrogen 
demarcation membrane which penetrates only the hydrogen in the reformed gas generated with said 
reforming vessel from a reformed gas side to a transparency side, In the fuel reforming system which 
supplied the hydrogen by the side of transparency of a preparation and said hydrogen eliminator to said fuel 
cell The fuel reforming system characterized by suspending generation of the reformed gas in said 
reforming machine after equalizing the hydrogen partial pressure by the side of the reformed gas of said 
hydrogen eliminator, and transparency at the time of a halt of a fuel reforming system. 
[Claim 2] The fuel cell which generates electricity using hydrogen and oxygen, and the reforming machine 
which generates the reformed gas containing hydrogen, The hydrogen eliminator which has the hydrogen 
demarcation membrane which penetrates only the hydrogen in the reformed gas generated with said 
reforming vessel from a reformed gas side to a transparency side, In the fuel reforming system which 
supplied the hydrogen by the side of transparency of a preparation and said hydrogen eliminator to said fuel 
cell Pressure regulation Rhine to which a reformed gas [ of said hydrogen demarcation membrane ] and 
transparency side is connected through a bulb, Hydrogen demarcation membrane exhaust air Rhine to which 
the reformed gas side of the combustor which burns an inflammable component, and said combustor and 
said hydrogen eliminator is connected through a bulb, The bypass line which connects the transparency side 
of said combustor and said hydrogen eliminator through a bulb, While intercepting supply of the hydrogen 
to said fuel cell at the time of a preparation and a fuel reforming system stop The fuel reforming system 
which suspends generation of said reformed gas after closing the bulb of said hydrogen demarcation 
membrane exhaust air Rhine and equalizing the hydrogen partial pressure by the side of the reformed gas of 
said hydrogen eliminator, and transparency at the same time it opens the bulb of said pressure regulation 
Rhine, and the bulb of said bypass line. 

[Claim 3] The fuel reforming system according to claim 2 which opens the bulb of said bypass line, and the 
bulb of said hydrogen demarcation membrane exhaust-air Rhine at the same time it opens the bulb of said 
purge line, and suspends generation of the reformed gas in said reforming machine further after it has the 
purge line which supplies air or inert gas to a reformed gas [ of said hydrogen eliminator ], and transparency 
side through a bulb and the hydrogen partial pressure by the side of the reformed gas of said hydrogen 
eliminator and transparency becomes the same at the time of a halt of a fuel reforming system. 
[Claim 4] Claim 2 which judges that equipped the transparency [ of said hydrogen eliminator ], and 
reformed gas side with the hydrogen concentration sensor and the pressure sensor, respectively, and the 
hydrogen partial pressure by the side of the reformed gas of said hydrogen eliminator and transparency 
became equal with the hydrogen concentration and the pressure by the side of the reformed gas of said 
hydrogen eliminator, and transparency, or the fuel reforming system of any one publication of three. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the halt approach, concerning a fuel reforming system. 
[0002] 

[Description of the Prior Art] There are some to which platinum etc. is applied as a catalyst in the 
conventional fuel cell, and in order to avoid that this catalyst carries out poisoning, it will be necessary to 
remove the carbon monoxide produced from a hydrocarbon system fuel in the reforming reaction which 
generates hydrogen. Then, the method of removing a carbon monoxide by penetrating and separating only 
hydrogen from the reformed gas generated in the reforming reaction by the hydrogen demarcation 
membrane which used alloy film, such as metal membranes, such as Pd, V, Nb, and Ta, and Pd-Ag, Pd-V, is 
learned. 

[0003] However, when transparency and separation of hydrogen were performed under the low temperature 
at the time of a system stop etc., such a hydrogen demarcation membrane had the problem of stiffening. The 
membranous brittle temperature and membranous pressure range in a hydrogen content pressure deficit and 
ambient temperature are shown in drawing 2 . Hydrogen embrittlement is closely related to temperature, and 
the use range of a hydrogen demarcation membrane was decided by temperature and the hydrogen partial 
pressure in the temperature requirement below fixed. Since hydrogen embrittlement occurs irrespective of a 
pressure under low temperature also in this drawing so that clearly, the problem that transparency and 
separation of the hydrogen under low temperature must be avoided arises. 

[0004] As a conventional technique for solving such a problem, air is introduced into the reforming side of a 
hydrogen demarcation membrane at the time of a fuel cell system stop, and there is a fuel reforming system 
like JP,2001-1 18594, A which removes the hydrogen in a hydrogen demarcation membrane by making the 
hydrogen by the side of transparency of a hydrogen demarcation membrane reverse-penetrate to the 
reformed gas side of a hydrogen demarcation membrane. 
[0005] 

[Problem(s) to be Solved by the Invention] However, by such approach, when hydrogen demarcation 
membrane temperature fell during reverse transparency, there was a problem that a hydrogen demarcation 
membrane stiffened. Then, this invention aims at offering the fuel reforming system which can avoid 
embrittlement of the hydrogen demarcation membrane under the low temperature at the time of a system 
stop, in order to solve such a problem. 
[0006] 

[Means for Solving the Problem] The fuel cell with which the 1st invention generates electricity using 
hydrogen and oxygen, and the reforming machine which generates the reformed gas containing hydrogen, 
The hydrogen eliminator which has the hydrogen demarcation membrane which penetrates only the 
hydrogen in the reformed gas generated with said reforming vessel from a reformed gas side to a 
transparency side, In the fuel reforming system which supplied the hydrogen by the side of transparency of a 
preparation and said hydrogen eliminator to said fuel cell, after equalizing the hydrogen partial pressure by 
the side of the reformed gas of said hydrogen eliminator, and transparency at the time of a halt of a fuel 
reforming system, generation of the reformed gas in said reforming machine is suspended. 
[0007] The fuel cell with which the 2nd invention generates electricity using hydrogen and oxygen, and the 
reforming machine which generates the reformed gas containing hydrogen, The hydrogen eliminator which 
has the hydrogen demarcation membrane which penetrates only the hydrogen in the reformed gas generated 
with said reforming vessel from a reformed gas side to a transparency side, In the fuel reforming system 
which supplied the hydrogen by the side of transparency of a preparation and said hydrogen eliminator to 
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said fuel cell Pressure regulation Rhine to which a reformed gas [ of said hydrogen eliminator ] and 
transparency side is connected through a bulb, Hydrogen demarcation membrane exhaust air Rhine to which 
the reformed gas side of the combustor which burns an inflammable component, and said combustor and 
said hydrogen eliminator is connected through a bulb, The bypass line which connects the transparency side 
of said combustor and said hydrogen eliminator through a bulb, While intercepting supply of the hydrogen 
to said fuel cell at the time of a preparation and a fuel reforming system stop The bulb of said hydrogen 
demarcation membrane exhaust air Rhine is closed, and after equalizing the hydrogen partial pressure by the 
side of transparency of said hydrogen eliminator, and reformed gas, generation of said reformed gas is 
suspended at the same time it opens the bulb of said pressure regulation Rhine, and the bulb of said bypass 
line. 

[0008] The 3rd invention is equipped with the purge line which supplies air or inert gas to a reformed gas 
[ of said hydrogen eliminator ], and transparency side through a bulb in the 2nd invention. After the 
hydrogen partial pressure by the side of the reformed gas of said hydrogen eliminator and transparency 
becomes equal at the time of a halt of a fuel reforming system, The bulb of said bypass line and the bulb of 
said hydrogen demarcation membrane exhaust air Rhine are opened at the same time it opens the bulb of 
said purge line, and generation of the reformed gas in said reforming is suspended further. 
[0009] In invention of the 2nd or 3, the 4th invention equips a transparency [ of said hydrogen eliminator ], 
and reformed gas side with a hydrogen concentration sensor and a pressure sensor, respectively, and judges 
that the hydrogen partial pressure by the side of the reformed gas of said hydrogen eliminator and 
transparency became the same with the hydrogen concentration and the pressure by the side of the reformed 
gas of said hydrogen eliminator, and transparency. 
[0010] 

[Function and Effect] According to the 1st invention, the hydrogen partial pressure of the both sides of a 
hydrogen demarcation membrane can be stopped by the same thing to do at the time of a fuel reforming 
system stop, without a hydrogen demarcation membrane carrying out hydrogen embrittlement, even if 
hydrogen exists, when the temperature of a hydrogen demarcation membrane falls. 
[001 1] Since the hydrogen partial pressure by the side of the reformed gas of a hydrogen eliminator and 
transparency can be equalized by opening the bulb of pressure regulation Rhine according to the 2nd 
invention, embrittlement of the hydrogen demarcation membrane under the temperature low temperature at 
the time of a fuel reforming system stop can be prevented. 

[0012] Since according to the 3rd invention a hydrogen demarcation membrane can be cooled with air or 
inert gas where the hydrogen content pressure deficit by the side of the reformed gas of a hydrogen 
demarcation membrane and transparency is kept almost the same, before the hydrogen by the side of 
reformed gas and transparency goes away, even if it carries out sudden cooling of the film, hydrogen 
embrittlement does not arise. Moreover, ********** by the side of reformed gas and transparency is 
completely removable with a purge. 

[0013] According to the 4th invention, it can judge correctly that the hydrogen partial pressure by the side of 
reformed gas and hydrogen became the same, and the amount of reformed gas consumed after a hydrogen 
partial pressure becomes the same before purging with air or inert gas can be reduced. 
[0014] 

[Embodiment of the Invention] The fuel reforming structure of a system in this operation gestalt is shown in 
drawing 1 . 

[0015] The main configurations of this fuel reforming system consist of the reforming machine 12, the 
hydrogen eliminator 8, a fuel cell 7, and a combustor 11. 

[0016] the fuel to which the reforming machine 12 adjusted the flow rate by the fuel control valve 13, and 
the air which adjusted the flow rate by the reforming machine air conditioning valve 1 5 from air supply 
Rhine 3 to a reforming reaction — hydrogen - rich reformed gas is generated. The reformed gas generated 
with the reforming vessel 12 is supplied to reformed gas side 9 of the hydrogen eliminator 8 through the 
reformed gas supply line 29. With the hydrogen demarcation membrane vessel 8, the hydrogen demarcation 
membrane 27 is minded, and only hydrogen is penetrated and separated from reformed gas side 9 
transparency side 10. The air which adjusted the pressure by the fuel cell air conditioning valve 17 from the 
purge line 1 which carries out pressure regulation of the hydrogen gas penetrated and separated by the fuel 
cell hydrogen regulator valve 18, and supplies the anode plate (cathode electrode) of a fuel cell 7 through 
the hydrogen supply line 4, and supplies air is supplied to the cathode (anode electrode) of a fuel cell 7, and 
it generates electricity according to electrochemical reaction. 

[0017] The hydrogen demarcation membrane exhaust gas of reformed gas side 9 which did not penetrate the 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/3/2006 



JP,2003-077513,A [DETAILED DESCRIPTION] 



Page 3 of 4 



fuel cell exhaust gas of the surplus which was not used for the generation of electrical energy with the 
hydrogen eliminator 8 through fuel cell exhaust air Rhine 2 has a flow rate adjusted by the hydrogen 
demarcation membrane exhaust valve 21, and is supplied to a combustor 1 1 through hydrogen demarcation 
membrane exhaust air Rhine 6. In a combustor 11, heat required for the reforming reaction performed with 
the reforming vessel 12 is generated by burning using the air supplied through the combustor air 
conditioning valve 14 from these exhaust gas and air supply Rhine 3. 

[001 8] In order to prevent embrittlement of the hydrogen demarcation membrane 27 at the time of a system 
stop, the purge air open valve 16 for supplying the purge air or inert gas for sweeping away the hydrogen 
gas in the hydrogen demarcation membrane machine 8 from the purge line 1 is formed in transparency side 
of hydrogen eliminator 8 10. 

[0019] Moreover, in order to adjust the pressure of reformed gas side 9 at the time of a fuel reforming 
system stop, and transparency side 1 0, pressure regulation Rhine 5 to which reformed gas side 9 is 
connected the purge line 1 top of the downstream of the purge air open valve 16 is formed, and the pressure 
open valve 19 is formed in pressure regulation Rhine 5. Furthermore, the bypass line 22 which connects the 
downstream of the hydrogen demarcation membrane exhaust valve 21 to the upstream of the fuel cell 
hydrogen regulator valve 1 8 on hydrogen demarcation membrane exhaust air Rhine 6 on the hydrogen 
supply line 4 is formed, and a bypass valve 20 is formed in the bypass line 22. 
[0020] In the hydrogen eliminator 8, the transparency lateral pressure sensor 25 which measures the 
reformed gas lateral pressure sensor 23 which measures the pressure of reformed gas side 9, the reformed 
gas side hydrogen concentration sensor 24 which measures hydrogen concentration, and the pressure of 
transparency side 10, and the transparency side hydrogen concentration sensor 26 which measures hydrogen 
concentration are formed, and closing motion of each valve is controlled by the controller 28 to it based on 
the measurement result of these sensors. 

[0021] In the fuel reforming system of such a configuration, the following control is performed so that the 
hydrogen demarcation membrane 27 may avoid hydrogen embrittlement at the time of a system stop. 
[0022] In addition, during system operation, the fixel cell hydrogen regulator valve 1 8 and the reforming 
lateral pressure regulator valve 21 are opened, and the purge air open valve 16, the pressure open valve 19, 
and the bypass valve 20 are closed. 

[0023] If the signal of a system stop is inputted into a controller 28 from the exterior, the hydrogen 
demarcation membrane exhaust valve 21 of hydrogen demarcation membrane exhaust air Rhine 6 and the 
fuel cell hydrogen regulator valve 1 8 of the hydrogen supply line 4 will be closed. It can come, 
simultaneously the pressure open valve 1 9 of pressure regulation Rhine 5 and the bypass valve 20 on a 
bypass line 22 are opened, and reformed gas side 9 of the hydrogen demarcation membrane machine 8 and 
transparency side 1 0 are opened for free passage. 

[0024] The gas supplied to the hydrogen eliminator 8 is only reformed gas supplied to reformed gas side 9 
through the reformed gas supply line 29 by this. Since the supplied reformed gas is supplied to an one 
direction from reformed gas side 9 transparency gas side 10, the hydrogen gas divided into transparency side 
10 at the time of operation is discharged by the bypass line 22 and transparency side 10 is filled with 
reformed gas The hydrogen partial pressure of reformed gas side 9 and transparency side 10 can be equated. 
[0025] In order to detect that the hydrogen partial pressure became equal correctly, the hydrogen partial 
pressure of reformed gas side 9 is computed with the pressure and hydrogen concentration which were 
measured by the reformed gas lateral pressure sensor 23 and the reformed gas side hydrogen concentration 
sensor 24. The hydrogen partial pressure of transparency side 10 is computed with the pressure and 
hydrogen concentration which were measured by the transparency lateral pressure sensor 25 and the 
transparency side hydrogen concentration sensor 26, and in order to suspend the fuel supply to the reforming 
machine 12, a fuel control valve 13 is closed in the place which corresponded. 

[0026] Thereby, when a hydrogen partial pressure is unequal, since hot reformed gas is supplied to the 
hydrogen eliminator 8, embrittlement of the hydrogen demarcation membrane 27 can be prevented. 
Moreover, since the fuel supply to the reforming machine 12 can be suspended while a hydrogen partial 
pressure becomes equal, the consumption of a fuel can be reduced. 

[0027] Next, the purge air open valve 16 is opened, in order to sweep away residual hydrogen and 

p Urge a i r i s introduced from the purge line 1, the hydrogen demarcation membrane exhaust 
valve 21 is opened to coincidence, and a part of reformed gas side 9 of the hydrogen demarcation membrane 
27, transparency side 10, hydrogen supply line 4 and the residual hydrogen of pressure regulation Rhine 5, 
and ************ removed. 

[0028] The fuel cell hydrogen regulator valve 18 is closed at the time of a reforming system stop, and when 
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the pressure open valve 19 of pressure regulation Rhine 5 which connects reformed gas side 9 and 
transparency side 10 is opened, the gas constituents of reformed gas side 9 of the hydrogen demarcation 
membrane 27 and transparency side 10 are made the same and a hydrogen partial pressure is made into this 
**, it becomes impossible thus, for hydrogen to enter in the hydrogen demarcation membrane 27. Therefore, 
even if it cools the hydrogen demarcation membrane 27 under a hydrogen ambient atmosphere, the 
hydrogen embrittlement of the hydrogen demarcation membrane 27 is avoidable. 

[0029] Then, since the residual hydrogen and ************ c f reformed gas side of hydrogen eliminator 8 
9 and transparency side 10 can be certainly removed by introducing air or inert gas into reformed gas side 9 
and transparency side 10, without the hydrogen demarcation membrane 27 carrying out hydrogen 
embrittlement where a hydrogen partial pressure is mostly maintained at zero, it can prevent ************ 
flowing to a fuel cell 7 at the time of starting. Moreover, by the reformed gas lateral pressure sensor 23, the 
reformed gas side hydrogen concentration sensor 24 and the transparency lateral pressure sensor 25, and the 
transparency side hydrogen concentration sensor 26, since the hydrogen partial pressure of the both sides of 
the hydrogen demarcation membrane 27 is correctly detectable, the amount of generation of the reformed 
gas consumed after a hydrogen partial pressure becomes the same before purging with air or inert gas can be 
reduced. 

[0030] In addition, it cannot be overemphasized that various modification can accomplish within the limits 
of the technical thought which this invention is not necessarily limited to the above-mentioned operation 
gestalt, and was indicated to the claim. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




[Translation done.] 
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BI«8rt©z»c«5!fX*-«ir*fei6©/<-S?ffiS[*fc« 

TSfeffx^-v^-r^ i *&«*&-r*;te«>©/<-s? 

[0019] gfc, amaw^x^AffitwoisaiJtfx 
ffld9i:3ijafflai o©ff^*i8Sfr*7c46ti:, /<— s?aai 

HMft# 1 6 ©TiMII©^— S?5-f > i ±£3m#xiai9 

««Wfi7k*smE# i 8©±«tffl4:7j<*^-iiK^«7'r 
> 6 ±T~7kmftmmm%.ft 2 1 ©Tdsfio*^/ w/*x 

#2 0«K(t«e 

[0 0 2 0] 7k^l»S8tC(4, 5StM**X(ll9©EE±J* 

S!i^-r5K«7yxfflUE7:-fr^-9-2 3 tTkmmmttwfeT 
xmfcimm*.z/v z 4ts*.xs&m<mi o©s 

52iSfflJ*lgiftK-fe>-9-2 6«»U, ctie©-fe>+>-© 

S'J^«^c*•^v^T ; e■n ; en©#©F^r^^ > h n— 5 

2 8tcJ:DfM8p-f So 

[002 1] C 04 5 ft«SO)!S83fSi/XfA tfel^ 
T> v'XxA#±^Ft7j<^|ia2 7 *«zk*l6fl:*03K 
t§45 KiJWT© J: 5 ^SiJffll^fT 5 o 
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[0022] ^fe, s/x-rAate+fi, wmmbkmm 
i s h&mmm-hwmftz i *hw\ *-*Josm 

*5< 0 

[0 0 2 3] ^J:5'>XfA(fjl:©ifi!) 5 3>hn- 

728 tcxti^nfe p., *k&ihhmk74' > 6 <D7m 
(omfimsmi 9t;UJtx : 5>f>2 2±<D/w*xft 

2 0 *MV>T. 7j<ig#8i8i§§ 8 ©&St#X{U 9 taafifil 10 

i o*aar* 0 

[0024] cnttD, **»»»8tefl»ft*n*if 

isucgs«*xflD9*»6aji*x«i otMsn, ate 

-r>2 2t»msn, a»fni ofct»3Wjffx#3t»T 
s©-z?> 3Sc«#xi!i9i:sa<syi oo*«»ff*j^«wb 

[002 5] #jE5tteiS*fcfc -3 feO*tW0-T 20 

ttft-t; 2 4 -pane L fcffifcfc ± tfrKiilzigfc £ t> & 
K*XfB9©*il5i>ffi*||[fflU a»fl!lEE*-b>"9-2 5 

taa«*«j««-fe>-y- 2 6 ■cssjeLfcffi***^** 

jgs tc * t> aafa 1 0 ©tJcis^ee*® ta u 

-a bfc k c 5 r% &g§§ 1 2 ^<r>mnmm*ft±? s 

[0 0 2 6] cntiO, ?J<jfi#jE2)^i§#©i:^f;: 
tt, lM©^;*fX**Jl^liS8fc:0«^S©T*il6 
#fg£Si 2 7 ©Sfeffc^BS <-Ct * fc, *HK»J9E 30 

[0 0 2 7] &lc, /<-S7ffl«B|fl^l 6$H£« »* 
*»&/<-3*«M&»AU mic*J|&IHMIMi(#-2 l 

*p^#> 7km#mm2 1 <D&nxxm9 tmmn o, 
zkjR«i&5'f > 4 ©-8Ms*tfffiamn5-<r > 5 ©?S7j< 

[0 0 2 8] CO,fc3tC, &Mi<'X"rL.&±micm®W 40 

?fi7j<^iss# 1 8 *m u, #jt# xifsi 9 taaffid 1 o * 

HS-SJEftflW^ > 5 ©JE*j|?8iK# 1 9 £Hfl^T7j<ii?# 
SDl2 7©3tS*-Xffl!l9i:MiHlll 0©*fXrii»*BI- 

rteA«ck* ,- pt4<4«. *©&«>, 7kmfrmm2 

7 ***»H«T-PJ*«I LT fe7kJR»«il 2 7 ©7j<iSlfli 

[0029] *•©&, %x^xM9 ^aatii Ota 



*Stf-t?afc«-3fe«MlTf, 7kSS#BH82 7 tfTfciRKfl: 
f 5 c i: * < Tk^Stgg 8 ©#»#xffl>l 9 ft * cnSMK 
1 0©^^ • «-»fk«is*si*fc»*-r*c k««Tf 
* s©t?, tei&i^tcS-llfkKm^ttl^«ftk 7 icjfttift 
cttB^ciims. 3cM**x<iff^-fe>-9- 

m2 5 i:a®fi!i7j<*a*-fe 2 6 t * 9 , 7j<m# 

HSI 2 7 ©SUBOTkJR^ffiftiElitfctttt-r * c fctfT?* 
[0 0 3 0] fc*5, *«Wtt±aB©*Ht«ll»i:l83£Sti 

[02] 7j<*B)|ffc©rg*i7j<*^ffM©H^ia'r-S§o 

[^©ittw] 
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Pilaff *-fe>-9- 


2 6 
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